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(54) NETWORK SYSTEM AND METHOD FOR PROCESSING IP MULTICAST BY MEANS OF RADIO ATM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the multicasting on a radio ATM 
link led to a mobile terminal by mapping an address corresponding to an 
IP multicast group to a VC number on a multicast virtual channel and 
giving a VC signal to a new mobile object from at least a single base 
station via the said address mapping. 

SOLUTION: A bit map vector and the negative acknowledgment NACK 
are transmitted from a receiving destination in a NACK system only 
when a cell is lost or a broken cell is received. Receiving a NACK 
packet, the transmitting side carries out a selective retransmission 
algorithm to restore a wrong cell. A data link control DLC is carried out 
in a mode of every broadcast VC and it's required for both a base 
station and a terminal to hold each individual DLC state information for 
every VC. The base station recognizes a correct mechanism to 
discriminate a unicast VC from a multicast VC. 
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i^f^mwf-^^yvm^M- (vcn ^ffli^TATM-b 

±|BATM7>-f -v5^a> ±l2ATM-fe;KC»#^j5t±f2* 

mmvc I ti5i-ovc I ^wr-S)«^{c«, ±fB;i/- 
v;u^:^^-^xh<sS5^^;^;i' (vc) i pv;i.^^r 

±tB I p-7;i/?^=^^^x h^^jU-:/®—- o(cj!jnA-r^Sf;'i 
A. 

- 1*=*^^;^ h V C ±SBSftfe^t±fBi^«i#:<DF^©^J 
A. 

;l/«VC REQUEST*5j;0:VC RECLAIM 
±?BVC REQUEST^>y-fe-v?«, T^-^'SrjitB 

±ievc RECLA I M;*-y-fe-v'«. ±M^WiW\Z 

A„ 

MfT^W^JS 1 {ctB®®->X7^A„ 

6 ] ±BB»«iJ««. iUffiTC I P T K UX. V 

1 (CtH$EO->XT-A„ 



■i>^-if^-jh^)\'—-:ffsmzfuh^)V (iGM 
P) *J£?ib. 

h^»i^*:*s±IB I GMP^-y-tr->?€Sffi 

^VJl/^^-V-T. VW'WiW-fs^ I P l/^;Kl*3l.iT±fB I G 
M P y -fe— >-^|g||ITi> :i <i:&!|#^<i:-r-5iS*« 1 fC 
IB®®~>7.5=-A, 

D hn;|/ (I GMP) 

5 \Z. ±fa»ft6S7&«±l3 1 GMP ^ >:/-fe-v'SrS:^D- 
I GMP^-y-t-v5r)Sm-r^^«J^Ri1-0^»J^*^\ 

A„ 

ei4*iJ€oy5:J6fCiJ"fvSrfflVi. ±fB^-f V*i3"f AT 
•^h-rsi, ilBVC&ffg^TS^tSr^mtrsW 
4 {CBB®CDi>XT-Ao 

[»*3s 1 0 1 ±.tmmm\t.. ^mmz±M-^ v\i> 

#:« I P l/'^;Hc43tiT±IBy -y-fe— >?5:I^^L. ^ 

±.-i?\zm^--r^^wm\t. ±ib^ ^y-tr— :^»c*fj«:r^ 

V C Z. i *<l#m fr«.»*« 6 {'IS«® 

v'X5^Ao 

[W*3S11] ±BB:/D-K + ^Xh«. I GMP* 

5=-A»c:isiiT, 5^— ^"J>;J'fWta?:/Ph=i;i/ (DLC) 
(NACK) 

sim-rs t t-r-s ->x-r a. 

eit^n;^c-t;U«±IB^''f-7:*ti5'-1-AT'^ H 
^it^JS 1 2 (CgB«fe<7D->X7"Ao 

<fcj6{cfflti€)n-5iS'-f ■7®^'-f AT"? htttatsigi; 
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mix/it^ic, -frtisie<j;^j:ACK mm) ^yt->^^mm 

mi:f^«*JSl 6 twfB«©->X7^Ao 

tlT d t ^iNf® t -r -5 »^ A T M ->X 7=- A„ 

1 9 ] =L-^^7. H P 7 K WXW, ±SBa. 

1 8 {cSB^c^v-Xt^Ao 
1 8 JCfB^CDi'XT'A. 
t-rSW^JSl 8»ClB«t©->X7^A. 

(a) mmum^^^)v±-v&mmii(Dmm^mibr 

(b) J;IB^»j#:tCi5ViT. Zfu-]^^^7.hV cm 

(c) ±tB*WVCS:^LT. I GMPftlA;< >yfe— 

(d) <■^)l''f■^^r7.h^)V-•:f. VCS^>©v-y 

(e) frJfflpJt|/iVCy-Jl.*^e>VC^tOmL. ± 
IBvc{c^^LT<v;u5"4^-f X hy;!.-^'. VCS^> 

tf>^^f^figL. Xx->yd{C*3l,iT±IB-7>ybf 

(f) XT--y7'd(C*Jl^T±Sa-7'ye>^A^#«E-rs 

(g) :/D-K4^^x hvc±T, ±m^mmz<-^ 



ft. 

(i) ±fByP-h*^^XhVC±fc7j^7.N^>A— 

(1) ±fiBiS"f7dt5'-f AT-^hr-St. isB^P- 

m-r-5X5"^y:7't, 
(m) ±BBii^Xh;=<>A*->'-y7''U7i?-hS:W:/P- 
K4^-VX H-r-2)XT--;/yt, 

(n) X^->ym<DSyP— K^^X h<£:§«-r^ 

(a) unv c-^m-^-zm^myz. i GMPffiitt^>y-tr 
->'«:Mm-rsx7"->:/t, 

(b) nm-^VC\Z^^^i^\1t.ij^>9<Dim:W.'> 

(c) ±IB;^'t7>:$'*tifojraLfc*^t*5*^S:5=-a:«y 
i7TSX5">y^<i:. 

(d) XT^-yT'cfC^feViT, -h|B*"!:7>i$'*«-tfP(Cig 
L;^j:A^ofc«^, X5"-y:/bfC*5ttS±tBVCii©eM 
^^fTTSX5^>y7"t. 

(e) ±IB^«i#:»:*tbT*tf£;^^V 0*^:7 D-x'-r 
•5X7^y:7't. 

(f) ±T<Dt)0>i$'i)^ifaKKriztj.^t. m^y^y 
[iS*JH2 5] ^Wi«cS:V;U5^:^^-\'Xhi^;i/-y»CV 

%m'mw-^nm-r^tztb\zm^^^<bn^-)5mz^\.^x. ± 

7*-:$''>^-X«rittJtt-2>X7-->7't, ±8Bv;U5^:^^x 

h ^)v—^tzmxvxi^-^^-r^T<D^mw<Dmt:-^)u^ 

+ ^X hi7'JU-7'(cv<yhf>i^-rsXx-y7'<i:SrliAfc 

t^^wm'km^t^tz&\zm^^i^n^:f5&\zii\,^-t:, v 
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[0 0 0 1] 

(ATM) ^yhU-^^lzmr^o M^mz\t. * 

u^^uhz}Mzi^rzf)^-yxmf^^nrc/^^y h^&m 

[0 0 0 2] 

^'r^rcisb\z^m'(:$>^rcib. mnmm^is^\znut:> 
nxi^^o :L<DmmATM\z^\^^xit. mMmi^(DAT 

M:7:i-— -^ARy^ETS I (European Telecommunicatio 
ns Standards Institute) \Z<i:K). W^^it^tl^o 
TV^^o i^*. «^ATM>XT-A<tLTtt> M^^i. 
WATM^ry hd^^O, Z.(DWATM:^y hit. 2^<D 

^sum^^m^mpixi^^^o -rut)-^. (a) m^a 

y:^^yhU-^t. (b) ATM-tr;Uei^^^l!j#:3}NX 

"WATM^yhiZ^l^^Xlt. D. Raychaud 
huri. L. J. French, R. J. Sirac 
usa. S. K. Biswas, R. Yuan, P. N 
arasimhan, C. A. Johns to n fact's 
rWATMn et: A prototype wir 
e 1 e s s ATM s y s t em for mu 1 t 
imedia personal co mm u n i c a 
tionj (IEEE Journ. Select. 
Areas Commun. , 1 9 9 7^1^) S:# 

[0 0 0 3] ^<Dm(D^M(Dm^ATMiyXr-Ah. 
D. R a y c h a u d h u r i , L. J. Frenc 
h, R. J. Siracusa, S. K. B i swa 
s, R. Yuan, P. Naras imhan, C. 
A. J o hn s t o nfCct-S TWATMn e t : A 
prototype wireless ATM s y 
stem for multimedia perso 
n a 1 CO mm unicationj (IEEE J 
ourn. Select. Areas Commu 

n. , 1 9 9 74^1^) \zmm^nxi^^o 



[0 0 0 4] MiC, «£*(D5^®J#:ATM^fflV^T^ffii^*: 
mm^notiWi^^. A. Acharya, J. Li, 
B. Rajagopalan, D. Raychaudh 
urilCct-STMobility managemen 
t in wirelessATM network 
sj (IEEE Commun. Mag. , 1997 

[0 0 0 5] Sfc, Z27^yhU-i7[^\Z-(>^-:^y 
hT'Dha;!/ (IP) ^:^—h^m-f^ZLt\Z'D\^^X. 
Arup Acharya, Raj iv Dighe, 
FurQuan Ansari tCct-S Tip s w i t 
ching over fast ATM cell 
transport (IPSOFACTO) : Sw 
itching multicast flowsj 

(Proc. I EEEG 1 o b e c om, 1 9 9 7^) 
<h> Arup Acharya, Raj ivDigh 
e, Furquan Ansari \Z<k^ Ta f r a 
meworkfor IP switching ov 
e r fast ATM eel 1 transport 
(IPSOFACTO) J (Proc. SPIE, 1 
9 9 7^) <hffit-^f^X{CfB«g$nTl^^o 

[0 0 0 6] IPoATM (IPoverATM) t, 
I PSOFACTO^Uf^n^^J^tC-^V^Ttt, *^H^ 
OSE^^^Tfe-SAcha r y a (T^^U'\') ^\Z<t:^ 

mmw:m^(D^m^Vfmmm 08/771, 559^ 
(*f^Ba*#fFm^»-^. wmvo 9-350411 
^) mm\zT^^^j^i^\z^^\^mmm^<D^mw 
fFffiMBo 9/0 8 0, 2 0 8mzmm\ztm^nx:}^ 
0, :in?>^^mmm\zi5\^^xh. *^^s\zj$:^cxmm^ 

[0 0 0 7] ^^m<Dmm^^^\zr^rc& 

(C, I PSOFACTOi:0?«n^^fet;iOl^TiMe^L 

[0 0 0 8] I P SOFACTO (IP Switching Over 
Fast ATM Cell Transport (^mATM±JV^mitZi5\tf 

^ I PX-i y'^y^) ) ATUX-f y^(D:^-y hU 

[0 0 0 9] —:fj. «2|IM/<j:I PoATM^fiihLT 
tS, ^J;^fi, J ame s V. Luciani,Dav 
e Katz, David Piscitello, B 
ruce Co 1 etCcfc^ TNBMA next ho 
p resolution protocol (NH 
RP)J (Internet Draft, jdraf 
t— ietf — role— nhrp— 13. txtj. 
Work in Progress; Mark La 
u b a c htCcfc-S rciassical IPand 
ARP over ATMj (ATM Forum) ; 

Andre N. Fredette m^) (Cct^S Tm 
ultiprotocol overATM vers 
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ion 1.0 (baseline text ve 
rsion 1 6) j (ATM F o r um) tCiJ^^T 

[0 0 10] ±B2Lit I PSOFACTOro^fett. X 

\Z. ATMi^ifi-'J >if7.^ y ^^m^^tt^^J^-V. 
m£ I P o ATM¥^&i:Si^i:oTli-5o 
[0 0 11] IPSOFACTOTtt. ^itzUlPya 

*^ ^. . -y N'-f * T^T-X > F Tt^-r > h Pb^(D n -> 
3 >S:-fe^y hT-yyT'So Arup Acharya, 
Raj iv Dighe, Furquan Ansar 
i frJ;S ri PSO-FACTO : IP switc 
hing over fast ATM cell t 
ransportj (Internet Draft, 
jdraft — acharya— ips w— f a s t — 
eel 1-00. txtj, 1997^) ; Arup 

Acharya, Raj iv Dighe. Furq 
uan An s a r, i (Ccfc-S TA framework 

for IP switching over fa 
St ATM cell transport (IP 
SOFACTO) J (Proc. SPIE, 1997 
^F) ; Arup Acharya, Rajiv Di 
ghe> Furquan Ansar i {CttS Tip 
switching over fast ATM c 
eli transport (IPSOFACT 
O) : Sw i t c h i n g mu 1 t i c a s t f 
1 owsj (Proc. IEEE Globecom, 
1 9 9 7^) ^#,^^nfcVi. 

[0 0 1 2] A. 1 (a) . I PSOFACTOO)** 

I P SOFACTOICiJlt-SHlf^tt, KtST!^—h\ZiiH 
•& I PSOFACTOVC^±TX-f >y5^$<JW7'P-lr<y 

rSZltSrS^tLTti-S, dClT, IPSOFACT 

^tlT^^^^o "r—^^^mX'^UKLTL^O IPSO 
FACTO»c:^6fflT#^CtWC«. #ffiL-^Ct^o X-f >j/' 

t5U^<D I P^D hnjl'XiJ' .y^^SrHfrf So 
[0 0 13] El 1 ±a!Lfc I P SOFACTOWa 

h«, I P-f >-^'7x— X2:1tfi£LTt^S. 13^® I P 

zS3izm^-^nrctiiij^ y^yx.-x^mmLr. 

:^.y|.r7_^l. 2t4. 1. 2^CD;U— hS-^^LT 
l^S, A^^Jji^-h i±©VC8 2«, S-r. *»yD 



[0 0 14] ±fB->7.5^AfC*3liT7'-^'?:ejt-rS1r 

^-^Mz^-r^^yx^-fi 'J >i7$sj?-rs, z.<r>% i © 

[0 0 15] 0l»3^$nfc«a|tc:*5ViT, }LmM)\'--^ 
tt, fffc;^c>'p-^3:2i|-r'2);tJ6tcvc 8 2^aj?bT 

l/i^o ;i<7537P— ©Hi ©A°^r-y h«0*Snfc:;i/— ^ 
lCj;oTSft$tl, Z.(D)V—5>\-t\Y')\^—y-^y 

(C:(D«^13«3) „ >5'7x-X3±T«, TMffl'J 

nso x-f-y^^WT^p-tr-y+i-^^p-^^^ASfcie) 
{cx>hij$r)gj!ip-rso •r^T(^)^i^-fe;i/*53gi^$n 

[0 0 16] '^DW^iVX'^^^r^^^-'^n^vYti 
\mts~^. I P$'JWp^y-k->'ffl<©«]g|A-X«?^fiK$ti 
Tjtvi. 3i#. si»^>yfe-v'«iFJ&^je>e)tifcS!iia?vc 

teiS^nSo c:o^*xXA«. 7P-»ogjiit^Ji^ 
l9:STS;t*»rfflVie.ns. iiiij-i >^y x.- 

7.^mDmrti.ii. mm.^miz:tn-)r^mmt, wm/^x 
^^itr^rztt>izm^^<E>n^ (^j;^«, vcy^—zTjif)^ 
e.<T>i7h#j7p-h, vosrgiji^t-s) . Mmya± 

^^^mt\^x-7-i/-r^^inzjzo. MJti-r^mm/-^ 

[0 0 17] B. «I^ATM->Xt-A 

u^<DmmATM'>7.^A<Dm^^m2\z^-r. z<d^ 

wj y^?:^vx^mi^^^^mmx'^^^oiz-r^o 
Mfc, mi&mitmm'j>'!7^if\-vxziT^y\-u-'^iz 

X-7.^CD7^-^'«*ffi^t3*5tiT-fe;i/32M$n, J. 

TDMAdime Division Multiple Access) 71/— 
AF*3T. ATU±iMtMWJ>i7?:i;YLX, ^WH^i^^ 

jcjumsn-s. cin(cj;o, x>ku/-x>kfb1«at 
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[0 0 18] m^Um^m^^Tzm&^TDMAXTDD 
(Time Division Duplexing) (EI3) T'd 

nr. :/iJT>^;Ui-7U-A'\-y^JCiiSt^T. TDM 

xn-> hftsnTitm^n^o tdma/tdd^i^— 

A^*— hWSfifflCOtiTtt. p. Narasim 
han. S. K. Biswas, C. A. Johnst 
on, R. J. Siracusa. H. Ki mlzj:.^ 

TDesign and Performance o 
f radio access protocol i 
n WATMnet, a prototype wi 
reless ATM network! (Proc. 
I CUPC. 1 9 9 7^) tClBmStlTVi-S, 

[0 0 19] I PSOFACTOfCtPtiT, MgJSi^i; 

S^»I#:i^*IC*3lt^iEi^ W-f i'TSW^ tlS <h p ^ i 
Ta&-5, L*>L:^c*^?., #^i!i#:SS*lc*5tt-5MAC(M 
edia Access Control) U-f-\'TVCS^tca-:?ViTSM 

fc^*{C*tT'5DLC(Data Link Control) WirtC, 

Lxeit^n-So mmm\zi5if^MAcu-( ^n-it. m 
m-r^yci)i't-cizmf}^nx\>'>^m-^<D^. dlck 

(7)*S^ATM->X5^A©«^fC«, 7^-lr7. U >i'«-r 

[0 0 2 0] B. 1. nm 

(IPV4) TKU-XSgPeT (2 2 4. 0. 0. 0*^e2 
3 9. 2 5 5. 2 5 5. 2 5 5) ©i'^XDT 

•VXhTKUX«'f >^-4--y htc*3lt-g>fe-l> I P-f > 
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[0 0 2 1] :^^-y h"?— ^-f >^7x— X:^;— Kfciitt 

^i^^Att, I PU-fi'tC^TSmtc:. BlOI^Ti^^o 

i7-i- >^7x— x-ctt, I pt;1/^:^^^x hi/;u-7'5a 
$fe75^\ h'7-i'/N-h*'>xT{CJ;oTigi|-e#-5U 

{4® 2 7 k'-y h*^'. -i—^^y H L-X««^ggC©2 
3 f-y hfCV y tr>^7'Sn.&Cl<i:fc:J:D. -f — tt^-y h 

Ttt, Gary R.Wright tW. R i c h a r 
d S t e V e n s tCd:-5 TTCP/ I P illus 
trated. Volume 1: The pro 
tocolsj (Ad d i s s o n— We s 1 y Pu 
blishing Co., Reading, Ma 
ssachusetts, 1995^) ^^m^tlfc 
Vi, miZ. V'7-i7n\Z\t. ntry h^lt^LT^ 

yhu-9p^<DWk<D^mzm.mt^ii.ii>\z. •7)v^^ 

[0 0 2 2] B. 2. 4^'r>hU/-4^-f >h'J>i'±0 

I PSOFACTO€:fflt>fc3j?-f >H':/-3j?-1'>h'J> 

^ ± *5 ^ v;!.^^ ^ X h Sjf^ , Jti^WW^T $> 

D-CDHICD I P/ty-y hfCjCoT. VJP^^^i-X Hiil 
-y v'o.rttc, jt«+-V"y ->3.x> h U *H > h X 
— ;l/^?n-5;i<i:tC;^C-S, 3\^n^y h<DVC^miTfs— 

(iSKfiiU-f •y^n>hn-^(Ccfct)S*^$n 
■5) )&t»e.n^. fffet::f^fie$nfev;i'5^^r 
X h2l«=^^-\"y->:3.i*i®#(±S;':-f >^'7x— x{roi^ 
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->^{C^LT. v;l/5^=^-^XK*ff -f— y-4^-y 
htra^lC. I Pv;i/^^-\'X Kl/X^U>i^U-f 
■VT i-*UX(CV>y tf>i7^-r-5£^S7J^*-5. V^P^^-^-X 
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[0 0 2 4] M^ATMS^7.5=-A(c:i3tt-5SiJ©P»m'^S 
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y h 0(ST^ K <*-t:;i/ l/^;KDi^ 0 «IB ^ ziXA*^*i£:> 

>:/;7i^^X(c*fTS-tr;H^'<;i/«IB^;^3-XA*^. H. 
Xie. P. Narasimhan. R. Yuan, 
D. Raychaudhuri Td a t a 1 i 

nk control protocols for 
wireless ATM accesschanne 
1 sj (Proc. ICUPC, 1 9 9 5^) T^C 

hvc (UBR) \z-7y}d>ifr^rctbiz. wkoy^m 

[0 0 2 5] 
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( I GM P) tt. W. F e n n e r r i n t e r 

net group management prot 
ocol, version 2j (Internet 
Wo rking Group Request fo 
r Comments 2 2 3 6. 1 9 9 7^11^) 

So 

[0 0 2 8] •■t:;i.u-^JHSD«IB^;^-XA«, 

[0 0 2 9] *%B^COBW«. ^i(j^lffi*^<DM^AT 

S:/5iyt-rSil tiff's. 
[0 0 3 0] 

[iiS^^*-r-5fc*©^©] ±i5gW€r*;K-rs;^c 



TATM-feJP->-';r>X$:eillT-&;ti!6«V-X<t, ;l' 
-^'SD^ATMX-f «;/5^Sr*t-S/- 

-h®— ::>^±fH*^£fflVC I tMji^tt. :ititcj; 
0. W^AX^^^L. ±BBATM7.-f -y^^tt, ±fBA 
TM-lr;l/W&>**tJ;g2jfe^^VC I tig— 0VC I Sr'fr 

gjUL-, •7)l^^r:^hm.m^^^)V (VC) ;?)^. IP 

X h V c fcmf ?) V cs^fcv tf >:i^-rs 

■yt°>y^fflViT, ±bBI Pv;P5"4^^Xhi7';i/-7^0 

[0 0 3 1] ±|S®5fe^i:LT. ±IB->X7^AC*3Vi 

•g)C:i:^&!|#®i;i:T-5->X^A*^»?)nSo ^fz. -^^fi 
S5^C^T«> ±S3->7>5^AIC*5liT. ±l5»itt^*^?.^ 

XT-AA^#e.nSo 

[0 0 3 2] »^L<«, ilBSfflS^ti^l&W^CSiW 
::fnh3;U«VC REQUESTtVC RECLA 
lumm:^y't.—Z?^^h. ±^VC REQUEST 

iJ^-r^fctbizmmmz^om^^^n. ±ibvc rec 
LA I u^y±—-j\t, ±is^mmz^^x^nftvc 

^nmi!^t^rzi!b\zmmm\z^ o « ^ns. 

[0 0 3 3] $e;^iSefc^i:LT, ±Bev-X5^AtC*50i 

[0 0 3 4] ^^t'gijOefe^tLT. JiBB->X5^A{Ci3 

Sv-X5"A*^t#e)n-5o 

[0 0 3 5] $?){CgijOeScS;<!:LT. ±aB->X5^AtC*3 
V^T. ±tBSite^«. jlfaTCl P7 Kl/X, TJU^^^^i- 

[0 0 3 6] J(fSU<tt. ±tBa«6^«ilffi«)tC±gBv 
yi^yif^Zfa-ltdf^^XbL. /.'y-t->f\zm^Lf£ 
l^^mmt I P l/'^;KCt5tiT±IB/ ■;/-t-v^)KK 
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n— K^-VT. h-«< I GMP3j:X h;<>/\*— i'V/T'Hg^ 
[0 0 3 7] ^^>tC!SiJOe5:Mi:LT. ±IB->7.^A{C*5 

-^-;/ h^;U-y«3iyD hajU (IGMP) ^*i5S 

Hj-^*^' I P U^}UZiif.^X±sd. I GMP ^ y-t—'J^ML 

[0 0 3 8] ^e)tcSiJ®55:^tLT, ilEv'XT^AdiS 
V^T. T-y7''J>i' I GMP^-yfe->'<Of^SCTCDU# 

>i5'-^-y h^^U-T'WayP h:3;U (IGMP) 
3fiL. ■r^TCD^lb#:d^±fei GMP;)^-y-fe— 
T-5J;3tc, JiiBaflfi^*tJiiHI GMPpt-y-tr->?S:S 
:/a-h*+^XhL, I GMP;<-y-fe— >*^&Mtt}-r^^ 

[0 0 3 9] *^HJCDgiJ<73ffi«{CJ;n«, ft|^W-\'<Sr 

'iil?:/Dh=lJl. (DLC) «5^JC§ (NACK) :&iCSr 

h 1 1 1) N A C K «:3mif -5 d t <i:f -5 ->X 
[0 0 4 0] $^(CSiJ©eS:Si:LT> J:tB->XT-At::*5. 

U T^ni);i i:*#m<h-rs->X5rA:<)^'t#?.n^„ 
[0 0 4 1] JfFSb<«. i**<&«lffi-r*<l:. S{t5ttt 

S(^|5|Di5'1'AT'i'h{ii^*r§. 

[0 0 4 2] ^^/^i-Sefe^tUT^ ±K->X5^A{C*3ti 
AT-^ hffl(75atS*^©iS''f AT-:? hM^t>^PMKiW;^j: 

■^(D^JU^&mvrzmz. mi8t«7iACK>^-v-lr—:^Sr 

jiiai-rscitsrii^ist-rsvx^rAd^w^.ns. 
iae<);iS;ACK^-y-fe— >'<£S«-r^t. ±iBS«$fe«-k 



[0 0 4 3] :^^m<Dm<^mmiz^tni. mMATUz^ 
n§;it^!^i4i:-r?>->XT-A*^f#^n-i), ^e>fj-55Sc 

SiibX, ifiBv'X^^AJCiStiT. n.-^^-v-T. h I PT 
[0 0 4 4] ^GfCgiJcoeJc^iLT, ±SB->X5^AJc:is 

v^T. H I PT Hb-xtt, ±m-^)v^^^ 

X hyCiZ-7-:/\^>if^tl^Z.t^<i^mii-r^'>X'rA 

[0 0 4 5] ^^\zm<DSkAiiLX, ±fB->X5^A(C*3 
t^T. >^a-K4^^7>h I PTFl/7.«. ±IB:/D-h- 

7^A*t#e.ns, 

[0 0 4 6] *5gB^®giJCDM<t(c<l;n«, ^mi^<Dfctf) 
^SWT^X^'yT'i:, ±IBSiJfflVC±{Cl GMPiPA 

^'y-fe->?*^im-rsx5^-yyi:, <i^;i/-:/. vc# 
^t^m^izit, ii#<7)v>ytf>y$n^cvc«:ji«-r 

\Z<^)V-ZfTYV7.. VC#-^>SreM-r-5X5^-y:7' 
5="— iS'§{tCDfcJ*tC±fB<T;l-^4^^Xhi7'Jl/-:/ 

[0 0 4 7] e.75:§efe^iLT, ±ia;^S{C*3t^T. 
±IB5&&«, ±fB:7'n-h-4^^XhVC±t*: 

^-y-fe-e^^)S*T^Xa->yy<h. ^«)^*:*^±tB*f 

-h$-ti--g)X7^->:^i:. ±fB:5''f775^5'-1'AT'^7ht- -5 
±IB:/P-K=^^YX hVC±^C;J^X h;>^>A— >>y 
T'UjH— hS-iUffif -SXT^-yyt, igBjf^X WN'- 
Sf:/P-h*+^Xh^S«-rSi:> 5"1'-7^U-t-y h 
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[0 0 4 8] ^mm<Dm<DmUtLX. ^W)W-(Dtz^(D 
m^^xmi^m\Z I GMPfitfl5i;<-yt-v<£:jlim-r*7.T- 

[0 0 4 9] im^m\<r)W^t.\^-z. imm-^-^))/^ 

[0 0 5 0] *^Bj(^M(c!SiJ®liatcJ:n«, ^W;^^ 

[0 0 5 1] *fgB^oSiJ©Si1t{Cctn«, 
[0 0 5 2] 

[0 0 5 3] 2^^BjcD»sLi.i*iS0ij«. :^^m<Dmn 

1 , 5 5 9^ (i|*^5po 9-3 504 1 1-^) &t/*B 
i^WttS^m 09/080, 208 •^fc43l^Tf¥iaiCl5iBJ 
^nrti^ I PSOFACTO>'X5^A?:l£5iLfcfc© 
TS^o PSOFACTOtdiJl-t'&fiS^'.cS^ 

tLT, j&ffcTSi P7P-^r*fLT*^fflvc*a#?•r 
«>tE:^*«±^f 6n^» ^:^[6]5l^-i' yhv—if^^ yhuy 
i^o^m-^. •r^x<Dm^m'^cwjyi7(Di^iz$>i>m 



[0 0 5 4] — WATM*-> hv-XT^AtCiDttSi^ 

tC-C5liT«, D. Raychaudhuri. L. J. 
French, R. J. Siracusa, S. K. B 
iswas, R. Yuan, P. Narasimha 
n. C. A. J o h n s t o n{Cj;-5 TWATMn e 
t: A prototype wirelessAT 
M system for multimedia p 
e r s o n a 1 c ommu nicationj (lEE 
E Journ. Select. Areas Co 
mmun. . 1 9 9 7^^) ^^m-^tlfd^ 

[0 0 5 5] A. I PSOFACTOCOWATMt^t^r 
Slfi3S: IPSOFACTO+W 

f •S>;t«6{C, *E^'J>^±CDI PSOFACTO VC 

3i$n^5='-i5'«. mi'D(Dif^mw\z^^x<D^'^m^ 

^-■^u. •t^x<Di^m^\z^y)^m^n^. ^ 

^^)v—-:f\z^'3x<D^^m-^n^. 
[0 0 5 6] -Tji/^^vx hvcfi, I p-7;i-^^^x 

n^, <i PT;i/^4^^xhi^;i'-:/TKU-x, vc> 
<D;ioDv-ytf>i''fcJ:i9, ft6(7)^l(i#:*^l^i; i p-7;P5^ 

^Y7.V^)V-zf\zt!aX-ir^m\z%. m^M\t. SKv 

[0 0 5 7] MISATMTi'-feXU >i7 W^N^ffS^liCDJt 

VJI/5=-=^^-VX hll!if^S:S^{c:tf IPSO 
FACTOyp Hr];l'?r<giE-r'5C<i:;?>5^^ST*^o 1^ 

»9ffltie.nsfc«). 5^— iJ'§fS®;rc«){c:vc^&mf=t>oT 

mmvxis<z.ii\tx^t^\.^o mt^mt^mm^^wm 

[0 0 5 8] CLCIr. :i:^=l^i'X h h^^-f -y^/^it^ 

;in«. m-^^±c^ztf£<. vc 
t>nf.£(/i. :in«. ^ib#7!»^i&Wtc-7;i/^4^-vxl-t<y 




#582000-32007 



CO 0 5 9] WATMj^*±T, IPSOFACTOS 

[0 0 6 0] • m^Mi}^<i>^m^^<D—-:fj^zfu— h*+ 

\7. hVC. 

[0 0 6 1] • m'^mt.^mw(Dfi\(Dwjs}fl\a.~^x7. 

[0 0 6 2] aitfi^i:;^il;#:cDPBl(D^Jffll7'P 
VC REQUESTtVC R E C L A I M^Jffl)^ 
•^r-v^'^^T^^-5. VC REQUEST;?^-^-^—:^ 

^-r^tztbiz. ^mmz^-oxm^-^^n^. vc re 
^-f •7*^'4'-r AT-j? h-r^t, ■r:^cC*^-^. ^wvc 

±TlS14t^li(C;^ce,;^tlii, VC RECLAIMtrii 

[0 0 6 3] mi:'-7)i^de^^7.hif}u-zfiz^iS!.<Dmm 

7C)&^#ffiTS«^tc«. fi!icD#eA^*ffl*)iSns. sift 
7t(Dmz^^-f}^t:>^-r. ^<D-^)V^^^7.hif)U--:f\zM 

LxmcYCf>m^^'^n^m-^\zit, /^^yh (yu- 
\z. -^-z^-c^^smm-^^-i^-^trji^o ^o<k-5/d;vc 

X h^JI/-:/F«3®#3l{t7C{C*tLTS/j:-5VCS:fflli 

p-7;U5^:*^rx N^'';i'-y{c:*fLT^IS:«<DVC*:r- 
[0 0 6 4] M*nt^efe»-r^fc*{c, 

ps^ (i'x'j-) ^-y-t-i^iit^izmm^^ti^o 
miz^y-t-z^^mm-r^, <y-x (itftTc) , i^ju 

^^mn. SflT^'g. I GMP V 3<&ffll^S«-&(cWffl 

TS§« V C :^ >-r S fc'JtT J: 
[0 0 6 5] B. IGMP(7)ffia: IGMP+W 

h=i;l/ (IGMP) fC^fUT. M^ATMSi^rtT-iljf^ 
T^^Si^tc. ^MB:05i^IE*«JO;^e>n-5. IGMP 

tt. m.mmmLri-^^-^)i^=3r^xh)i^-^izici 

P/f;XhtCj:^Tffl^ie>nS. ft|iliATM->XT-A»C*5 



(hop=passage of a data packet between two net 
work nodes (for example, between two routers) 
proxy=Entity that, in the interest of effici 
ency, essential lystands in for another entity ♦- 

[0 0 6 6] ■^Ji'^=¥vXY-)i'—^li-i. E<Di)r^7.hif)V 
-Zfifim^^nX\>^^U-fl)V^y h'7-i7±tc:p^>A* 

-) ±Jj^X hCDi^JP-:/ (7'F^X2 2 4. 0. 

0. 1) tCttSiSn, IP TTL (^'-1'AU/— [Ti 
me-To-Live] ^iBIMIFbI) =1 [(Field in an IP heade 
r that indicates how long a packet is considered v 
alid.)] \Z\^xm.m^n^o ■^:^h\t. *:Xh^>/\*>^ 
y:f\^-i^-V^V^^'t^:zt.\z^^x. (^^xu 
-) (CJ$:^b, m.^ (^'XU-) ^S«Lfc^'y h-?- 

^^^•rs» v-^^-h<Dwm%^\z^^mm^mn. e 

p-ett2 0©^rS;*tfflt,i^nTt^-5„ 
[0 0 6 7] 1. ®M5"fVffl^7>^A{C)i*^t-Sc: 

1, fig^ (i^xU-) tC*frSfB#ttiS'-rv©^'-f AT 

[0 0 6 8] 2. J$;^^:4?-h«, TTLjSntC^^^ 

t^— h C iif)^X^. ^(D ^)V-:/lzMLXm<D V 

tfcj;?) I GMP®ft^t^:M^J>$■&«^:^:^^»^T#•5. 
[0 0 6 9] *^ATM->Xx-A±Tll#©f!ifP^^fiK 

[0 0 7 0] 1. ^'>>U>i' I GMPjt>yfe— 5^ (i> 

XU-) 7i^yD-K+-\'Xhvc±(c mt&ma^^f^m 
mz) eit^ns. -r-^xovju^+YXhBj^gfj:^!/, 

(5f:Xh) « I GMPti'XU-^^-y-tr-i^^rSm 

©^•y-t— v^til p u^)uzi5\^^xmm^n?>. 

[0 0 7 1] 2. T yT'iJ I GMP^-y-tr— (1/ 

It?- h) *t|^i;3.x:^-\'X b$ijfflivc±{c:esi$n-5. 
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[0 0 7 21 c. mrct£^m{^<D-^)u^^^':^ h^)v- 

x-yT'^SrittWr*. 02fc::j3tiT, Ml. M2. M3 
2 2 5. 1. 1. HzmXi^. •^JV^=¥^Xhy'-^'^ 

[0 0 7 3] mmmit. ^wimmiEizi)ax&?>i^i-im 
t}^-7)\,^^^7.h^)v—zf\zi]QA-r^m. z.<r>^)v—-f 

<jy^v\i>9ii^^-'^^—7.n\z^tiMW^-Z^^U^^^ 

[0 0 7 4] 1. y-x (jUMtc) IPTKl^X, IP 

[0 0 7 51 2. V-X (jifiTc) IPTKUX. <V 

(*>-SVHi75i^) «r-7«y tf>yT^CIi:. 
[0 0 7 6] 3. y-X (jiffiTc) I P7 Kl/X, <v 
Jl/^+^Xhi'JP— :;^Th*UX, VC*^>Sr-7«y tf> 

[0 0 7 7] mi®^-XT1i> •^)V^^^7.V^)V- 
[0 0 7 8] ^2(D^r-X-e«. Sflfi^^, ^Wmifi^ 

}i'-zf\zmx-r^t^izt)'^>hT>yzfiy. ifji'-^^ 
m^r^t^izti ^yv^^ yt^ti <yy^^^w-r^ 

tiK7 yi'itif mztnK) ^ jiyhUi:if)i^--:ft}^^^±\z 



(ij-fe-i/h) (4^Ji0<J:4»ifiil) «fflti-2> 

[0 0 7 9] ^3<Z)^r— XfCiStiTtt, 4#^©VJU^+ 

^x h^)v--fT V i^7.\zw^-^ntd»W}m^^-t^ 

c:i:{cM-r^1f?S$T;P5^4^-vx hJV-^^Cfz^u ha 

^^7.h^)v--:f\zw^^tix\>^ti.\,^iimt, ^mm 
(•7;i/5^+-^xhji/— ^'Ttjfes) 

-i^tt. ^<Dv;i.5^4^^x hi7';p-7'{cii^$n;'i*x 

h mWiW) ■mfs.\^^mi^\z<D^. T;i/5=-+rxh;i/-x 

t.i^xm^^^z.t.ifix'^^. 

[0 0 8 01 I GMP V 2eA±oyp ha;|/S:<gS-r-5 

&rf(DW}V^y-^yxf)^'my-^ri^. 

[0 0 8 1] • i^i!)#:*^*«fl6^ICj;oT$iJffll$n-5xU 

[0 0 8 2] -mmm^i. m(DmmtL%\z. ^d-h 

^■VX h VC#^t, i^l!j#:;!&^*isefflT-<^:xx:^^X h 
[0 0 8 3] •^«j#:Ml«. 0ij;^«, I P-7;i^^^^ 

xh^;p-y2 2 5. 1. 1. wzmxr^^L^^^ 

$IWVC±ICI GMPjDA;<y-fe->'S:jS«T-5o 
P I M[PersonaI Information manager] x>X (^) ^ 

^tctt, »Jt6^{CJ;oTi^7>' h (Graft) ^-yfe 

[0 0 8 4] -Sftfe^tJ. ;*:»c. -€-®^-^'^-X*^ 

U'X, VC#^» :/D— K4^^XhVC*iiS|T^ 
[0 0 8 5] • dWVy e>i^^Slt3{^i:, 

[0 0 8 6] •1^mi^M2tmC^)l—Zf (2 2 5. 
1. 1. 1) JciPA-r^dt^ftS-r^ii, *PA^-yir 

mr^t, <^)v-zf. vc>^v\i>^^u\^x=T- 




[0 0 8 7] -s^^ts, mmmiz, >^d-k=^^^7>h 

VC (2 5 5) ±JC7}n7> h^>A-->-y7'^X'J-^illtti 
TS. Ml i:M2£;^1.»5i^7. h«C«^>;/-tr->'^ll* 

hf)mcmmm=s:mm-^v&^^i^^-rrcii>\z. rfc 

(Request For Comment) T«> I^SL&v'x^U— rJ'ffl 

ffl^n-S^liA^'Jill^nTti^. Gary R. Wr i 
ghttW. Richard S t e v e n s JciJ;-!) 

TT CP/IP i 1 lustrate. Volume 
1: The Protocolsj (Addiso 
n — We sley Publishing Compa 
ny, Reading, Massachusett 
s, 1 9 9 5^) S-#^$nfcl/i. 

[0 0 8 8] • — OO^i!j#:T:^-f V;0t^-rAT'5' hT 

vSrSffbT (p) :/D-h-+^xhTs. m<D^mi^ 

[0 0 8 9] •»flfe^«<^y;i'-7', VC>V>;/fcr>^ 
*^e)f*^nfcvcoi/;L'— (2 2 5. 1. 1. Die 

iiM 2 coM;^*^Smo;te!6Jc|^— O V C S-^— y > LT 

[0 0 9 0] ■ 1 Gupmmmm^mmzLxnion 
s. 

[0 0 9 1] D. v;W5=-^^X h7P— ®fcSj)«)x— 5^ 

yi^^&mr^rztf)(Dy'-i$'U>C'mm (dlo t'd 

hzi;Ko$fSLVi|SiSJ^I8SreiT<c|«iqT-5o CIO J; ■5 

ti'So p. Narasimhan, S. K. Biswa 
s. C. A. Johnston. R. J. Siracu 
s a , H. K i mf' TDesign and pe 
rformance ofradio access 
protocol in WATMn e t , a p r o 
totype wireless ATM netwo 
rkj (Proc. I CUPC, 1 9 9 7^) ii, H. 
Xie. P. Naras imhan. R. Yuan, 
D. Raychaudhuri Jc;J;-S> FD a t a 1 i 
nk control protocols for 
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wireless ATM access chann 
e 1 sj (Proc. ICUPC, 1 9 9 5^) 

[0 0 9 2] lP-^)V^^yXhh7y^^yi^it. UD 

P(User Datagram Protocol) t'Sl-iT^SD, ^-^^-y 

•yhoefeStt. ATM-fe;KD— 0*t55*LTt>> UDP 

c Redundancy Check) {'iJt^T, n— K^O t UTMt? 

[0 0 9 3] :x-+^xh>'n-ffl©5^-:$'U>^'$iOT 
•:fahziMt. mvmBlzMVTTi^i^T-^ zf (#^W 

SMT-Sxh. ^l«7cHe>y hv-y;/^^ HJU^^WL 

fefc, (NACK) ;^iC7&^fflVif.n, cioi^^ 

«Lfc<i:#0«-, S«5t*^e>t:v V^yZf^i; h)Vi^iz 
fetCNACKj&tSiai^ns (S4) o S^lS^/1^r-yh 

*?e«)S]^T;t^rfuxA^iifT-r'S.o ^^r, DLcnf? 
c zTi jcmijoD L c^^sn»«*«&j#-rs z. t ^^N^i 

'^€-iEl>Vi>^;^ZlXA (ACKfeSVi«NACK'^— 
X) Sr^^LT^^S. 
[0 0 9 4] 0^(D^mi^y)mi^-r)\^^^^7.h^)l— 

yizmv. m^fjimKioiS^^'t^^^m (7x-v'>^ 
±c?>(D^m<tztt)iz^-c^^m^'^ihn^o Bm-^tift 

■tMt, iS'-f V/5?3^<A7'^ h-r^^X'/-i'yyTlzXtl 
^n. :$'-l'AT'i'ht^lCA'-y 77-tt^UT^nS (0 

6) , ^m^umm7ti'^^A^^-iJ^7'yhvu\'m 
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i;ts.«>o §«5fe«. '^m^^^-^ii^^-^ h.7 "Ovists. 

X- L t LT^CD y;u- TT'cD-tr 0 s 

CO 0 9 5] jtrnTCfS, B2li5"f ■7®i5'-f AT-i? hffl© 

W [gra tu i tous] fiJS^-^&^^jim-r ^fcJ6 (Cffl V i n 
-2.. c:n«. Mffir'<#-tr;P;^^'^nUA±5S-r>TV^7SV^« 
X«, x-iS'X hU-Art(Cfit^^-V-;/y^^**^« 
^frWfflTfe-S, ilO«IBOfcJ6(CNACK'^— X©;* 



[0 0 9 6] *5gBJT«. il^ATNlv-J^T^AJcMLT 
I P-7;i/^^-^'XhS:ii«-r-5^cJ6«^;^7-XA*^*t#^ 

7=-AfC*5tiTffltie.n-2>. I GMP^D hnJKC^-r^ 

[0 0 9 7] ±m<DmBM^i. ^^#T*n«, ^^^hj 

mil tiBf50 I PSOFACTOiljf^om^-rHT 

[02] mnATUz^xy'AOi^mm^^Sr^-rm-ns, 

•5. 

[03] *E^ATMtCfflti5n-5TDMA/TDD7U 
[04] VJl/^^-\';^hh57w'«vi'ffl®5^— :J"J>^ 

[0 5] S*^WWjll>^;^-XA^^-r0T*^, 
[06] NACK^— X(D^;*;:iXA{c;-s>i.>T<DiJ''f 5 

2, 3 'f>^'>'x— X 
5 1,82 VC 



[01] 



[02] 




jaftip iTF 

Z=2Z 



(2)- 

h1,VC82— 5K- K3.VC51) 



x-h mil 



h VPI/VCI 


^-h VPI/VCI 


— I— -82-— 





1 82 


3 51 
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